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  Abstract                                                                                
As planetary boundaries impose a wider sustainable management of natural resources within private and public sectors, 
scientists, economists and practitioners are challenged to cooperate to promote newer strategies for natural resources. 
The framework of Ecosystem Services is paving a new way to bridge cross-discipline research. This short article reviews 
the Ecosystem Services classification and suggests economic methods and approaches that could play an important role 
in improving the management of natural resources. The review presents economic methods and approaches which can 
support broadening the application of Ecosystem Services framework and cross-discipline collaboration. 
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Abbreviations: NR: Natural Resources; Circular 
Economy (CE), PES: Payment for Ecosystem services; 
NCA: Natural Capital Accounting; CSR: Corporate Social 
Responsibility; GPP: Green Public Procurement; ESs: 
Ecosystem services; IPBES: International Platform on 
Biodiversity and Ecosystem Services. 
 
Introduction 
     The interaction of humans and natural resources is 
well established; humans need natural resources (NR) for 
survival and development and natural resources have 
been tamed and shaped by humans for humans. For many 
centuries the pressure on natural resources happened to 
be within sustainable limits and human development 
progressed by and large smoothly. When a resource was 
exhausted (e.g. land fertility) humans could move or use 
an alternative resource e.g. nomadism – development had 
no planet boundaries. Nowadays, it is clear that planetary 
boundaries constraint natural resource management [1]. 
These boundaries challenge practitioners and researchers 
of different disciplines to cooperate and understand 
natural resources and promote sustainable development 
pathways. This short article aims at revising economic 
methods and approaches that can bridge disciplines and 
promote sustainable development. 
 
Economic Instruments for Natural 
Resources 
     A cross discipline dialogue is an essential component of 
sustainable management of natural resources and the 
Millenium Ecosystem Assessment (MA, 2005) provided a 
novel classification of natural resources to promote 
collaborative management and a shared and flexible 
framework for supporting the inclusion of ecosystem 
goods and services into decision-making. This 
classification has influenced the current dialogue on 
natural resources and environmental management and 
promotes international cross-disciplinary collaborations 
[2]. The International Platform on Biodiversity and 
Ecosystem Services (IPBES) is an example [3]. Figure 1 
summarize an example of Ecosystem Services 
classification and main dependent sectors. The stock of 
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natural resources presents unique, and still partially 
understood, functioning processes and provides benefits 
to private and public sectors through Ecosystem services 
(ESs). Human beings receive benefits and values from the 
complementary work of ESs and inputs from private and 
public institutions [4]. 
 
     Human welfare depends on natural resources and ESs 
is a classification which promotes the dialogue and 
cooperation of science, social science and policy-makers. 
The MA classification needs further refinement to fit the 
needs of environmental valuation and in particular there 
is a request to clearly distinguish intermediate and final 
ecosystem services [5-7]. Only the latter can be given a 
monetary valuation [8]. Governments before private 
institutions recognize the dependency of human on ESs 
and different initiatives have been launched in the past 15 
years (e.g. MA 2005, TEEB, 2013) but the management of 
natural resources is still challenging [9]. 
 
 
 
Figure 1: Classification of ESs and dependency of private and public institutions. 
Source: Modified from https://www.raconteur.net/sponsored/success-water-industry-
much-financial-capital and UNESCO.  
Note: the picture consider supporting services as a component of regulation services. 
 
 
     The sustainable management of natural resources 
requires a better understanding of ecosystem functioning 
and standardized methods for measuring, quantifying and 
communicating ESs qualities and dependency [10]. 
Economists have contributes to this dialogue supporting 
the application of different methods for private and public 
institutions. 
 
     The main methods, which could play a significant role 
in the next decade for improving sustainable management 
of natural resources, are: 
 
Green Public Procurement (GPP): Governments set 
preference criteria on procurement to promote 
environmental friendly goods and services; this should 
lead to spillover effects on responsible management of 
NR. Cheng, et al. provides a comprehensive review of GPP 
[11]. Currently, the ESs framework is completely 
overlooked in the green public procurement 
nomenclature but it is likely that this is changing in the 
future. Cheng et al (2018) conclude that “GPP will become 
of more relevance in the next years” and more research is 
needed to bring the ESs agenda into the GPP. 
 
Corporate Social Responsibility (CSR): Corporates 
are investing growing attention on measuring and 
managing their impact on nature and society and we 
expect that ESs might get a prominent role in the future 
[12]. For years Sustainable labelling (e.g. FSC for wood 
derived products) has assisted corporates in promoting 
and merchandising their responsible NR management. 
Nowadays, the Natural Capital Coalition protocol is the 
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framework defined by private and public institutions to 
understand and manage their dependency on nature and 
ESs are the approach suggested for encouraging NR 
management. D’amato, et al. present a first attempt of 
incorporating ESs in CSR of forestry sector [13]. They 
observe that “despite the increasing awareness of 
corporate dependencies and impacts on ecosystems and 
related business risks and opportunities, scientific and 
corporate-based information on these issues is lacking”. It 
is likely that CSR will play a role in improving NR 
management. 
 
Natural Capital Accounting (NCA): World Bank and 
United Nations Environmental Program (SEEA, 2012; 
SEEA-EEA 2012, UNEP 2014) have recently prompted the 
attention on the necessity to incorporate broader effects 
of NR management into national macro-economic 
indicators (e.g. Gross Domestic Product) [14-17]. 
European Union, UK government and other governments 
are testing experimental natural capital accounting 
strategies (e.g. EU Biodiversity Strategy 2012, UK-NEA 
2014) and this is going to be a growing research area [18]. 
 
Payment for Ecosystem Services (PES): this is a 
new market-based policy instrument which facilitates the 
negotiation of ESs between providers and beneficiaries. 
The provider of ESs (e.g. farmer who facilitates the 
nesting of pollinators) gets paid by beneficiaries (e.g. 
owners of apple orchards) for the service provided. While 
the positive effect of responsible management of NR is 
rarely captured by market transaction the PES aims at 
creating new markets where these benefits are 
acknowledge and traded. Jespersen & Gallemore conduct 
an extensive review of PES and conclude that the 
implementation of PES requires extensive knowledge on 
how to create and maintain effective institutions. 
Institutions are also crucial in managing ESs through 
Common Asset Trusts [19,20]. New instruments for 
managing ESs will support sustainable management of 
NR. 
 
     Integrated modelling is a parallel tool which aims at 
capturing the complexity of ESs and human behaviours 
and can potentially include economic, scientific and social 
methods to understand and forecast issues with NR 
management. Finally two overarching frameworks which 
can support the management of natural resources are: 
 
Circular Economy (CE): The CE is an old approach 
given a new fashionable status and is now dominating the 
decision makers’ discourses [21]. The EU Action Plan, 
approved in 2015 by the EU commission, sets the  
strategies to move from a linear to a circular economy and 
China is using the circular economy as a strategic 
framework to preserve environmental resources and 
competitiveness [22-24]. The Ellen MacArthur 
Foundation reports that the circular economy is ‘a 
continuous positive development cycle that preserves and 
enhances natural capital, optimises resource yields, and 
minimises system risks by managing finite stocks and 
renewable flows’ [25]. 
 
     Balance Sheet Approach’ (UK-NEAFO 2014, Turner 
2016). This is both a process and a tool which provides a 
novel way of collating, analysing and presenting evidence 
and data within the overall policy process. It is a different 
way for analysts to build up, interrogate and present 
evidence to stakeholders and decision makers and is 
designed to be more deliberative and inclusive, in the 
light of the inevitable trade-offs that beset efforts to 
promote social progress [26,27]. 
 
Conclusions 
     The paper contributes to review areas of future 
interest and research for sustainable management of 
natural resources. A set of economic methods and 
approaches is reviewed and extensive research on 
sustainable management of natural resources is 
encouraged. Ecosystem Services framework could 
facilitate the cross discipline collaboration and broaden 
the understanding of nature dependency of private and 
public sector. 
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